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General

5.2.2 LVD and POR operating requirements
Table 2. Vpp supply LVD and POR operating requirements

Symbol | Description Min. Typ. Max. Unit Notes
VpoRr Falling VDD POR detect voltage 0.8 1.1 15 \%
Vivon |Falling low-voltage detect threshold — high 2.48 2.56 2.64 \%
range (LVDV=01)
Low-voltage warning thresholds — high range 1
Vivwin « Level 1 falling (LVWV=00) 2.62 2.70 2.78 v
VLvw2zH » Level 2 falling (LVWV=01) 2.72 2.80 2.88 \%
Vi vw3aH * Level 3 falling (LVWV=10) 2.82 2.90 2.98 \Y,
Vi vwan « Level 4 falling (LVWV=11) 2.92 3.00 3.08 v
Vhysn | Low-voltage inhibit reset/recover hysteresis — — +80 — mV
high range
VivpL |Falling low-voltage detect threshold — low range 1.54 1.60 1.66 \%
(LVDV=00)
Low-voltage warning thresholds — low range 1
Vivwil « Level 1 falling (LVWV=00) 1.74 1.80 1.86 Y,
VivweL » Level 2 falling (LVWV=01) 1.84 1.90 1.96 \%
Vivwal « Level 3 falling (LVWV=10) 1.94 2.00 2.06 v
Vivwal « Level 4 falling (LVWV=11) 2.04 2.10 2.16 v
Vhyst | Low-voltage inhibit reset/recover hysteresis — — +60 — mV
low range
Vgo Bandgap voltage reference 0.97 1.00 1.03 \%
tLpo Internal low power oscillator period — factory 900 1000 1100 us
trimmed

1. Rising thresholds are falling threshold + hysteresis voltage

Table 3. VBAT power operating requirements

Symbol | Description Min. Typ. Max. Unit Notes
Vpor veat |Falling VBAT supply POR detect voltage 0.8 11 15 \%
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General

Figure 2. Run mode supply current vs. core frequency

5.2.6 EMC radiated emissions operating behaviors

Table 7. EMC radiated emissions operating behaviors as measured on 144LQFP and
144MAPBGA packages

Symbol | Description Frequency 144L.QFP | 144MAPBGA Unit Notes
band (MHz)
VRE1L Radiated emissions voltage, band 1 0.15-50 23 12 dBuv 1,2
VRE2 Radiated emissions voltage, band 2 50-150 27 24 dBuv
VRe3s Radiated emissions voltage, band 3 150-500 28 27 dBpv
VRE4 Radiated emissions voltage, band 4 500-1000 14 11 dBuVv
Vre_iec |IEC level 0.15-1000 K K — 2,3

1. Determined according to IEC Standard 61967-1, Integrated Circuits - Measurement of Electromagnetic Emissions, 150
kHz to 1 GHz Part 1: General Conditions and Definitions and IEC Standard 61967-2, Integrated Circuits - Measurement of
Electromagnetic Emissions, 150 kHz to 1 GHz Part 2: Measurement of Radiated Emissions—TEM Cell and Wideband
TEM Cell Method. Measurements were made while the microcontroller was running basic application code. The reported
emission level is the value of the maximum measured emission, rounded up to the next whole number, from among the
measured orientations in each frequency range.
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General

5.4.1 Thermal operating requirements
Table 11. Thermal operating requirements

Symbol Description Min. Max. Unit

T; Die junction temperature -40 125 °C
Ta Ambient temperature -40 85 °C

5.4.2 Thermal attributes

Board type Symbol Description 144 LQFP 144 Unit Notes
MAPBGA

Single-layer Rgia Thermal 45 48 °C/IW 1
(1s) resistance,
junction to
ambient (natural
convection)

Four-layer Raia Thermal 36 29 °C/W 1
(2s2p) resistance,
junction to
ambient (natural
convection)

Single-layer Reiva Thermal 36 38 °C/W 1
(1s) resistance,
junction to
ambient (200 ft./
min. air speed)

Four-layer Reiva Thermal 30 25 °C/W 1
(2s2p) resistance,
junction to
ambient (200 ft./
min. air speed)

— Reis Thermal 24 16 °C/W 2
resistance,
junction to
board

— Raic Thermal 9 9 °C/W 3
resistance,
junction to case

— Yyr Thermal 2 2 °C/IW 4
characterization
parameter,
junction to
package top
outside center
(natural
convection)

1. Determined according to JEDEC Standard JESD51-2, Integrated Circuits Thermal Test Method Environmental
Conditions— Natural Convection (Still Air), or EIA/JJEDEC Standard JESD51-6, Integrated Circuit Thermal Test Method
Environmental Conditions — Forced Convection (Moving Air).
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Peripheral operating requirements and behaviors

Table 21. Flash command timing specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
togmenk | Program Check execution time — — 45 us 1
trdrsre Read Resource execution time — — 30 us 1
thgma Program Longword execution time — 65 145 us
Erase Flash Block execution time 2
tersbik256k » 256 KB program/data flash — 435 3700 ms
tersser Erase Flash Sector execution time — 14 114 ms 2
Program Section execution time
thgmsecs12 » 512 bytes flash — 2.4 — ms
tpgmsecik » 1 KB flash — 4.7 — ms
thgmsec2k » 2 KB flash — 9.3 — ms
trg1al Read 1s All Blocks execution time — — 1.8 ms
tdonce | Read Once execution time — — 25 us 1
togmonce | Program Once execution time — 65 — us
tersall Erase All Blocks execution time — 870 7400 ms
tuykey | Verify Backdoor Access Key execution time — — 30 us
Swap Control execution time
tswapxo1  control code 0x01 — 200 — us
tswapx02  control code 0x02 — 70 150 us
tswapxo4  control code 0x04 — 70 150 us
tswapxo8  control code 0x08 — — 30 us
Program Partition for EEPROM execution time
thgmparteak » 256 KB FlexNVM — 450 — ms
thgmpart256k
Set FlexRAM Function execution time:
tsetramft » Control Code OxFF — 70 — us
tsetram32k * 32 KB EEPROM backup — 0.8 1.2 ms
tsetram64k * 64 KB EEPROM backup — 1.3 1.9 ms
tsetram256k » 256 KB EEPROM backup — 45 5.5 ms
Byte-write to FlexRAM for EEPROM operation
teewrsbers | Byte-write to erased FlexRAM location execution — 175 260 ps 3
time
Byte-write to FlexRAM execution time:
teewrsb3zk « 32 KB EEPROM backup — 385 1800 us
teewr8b64k » 64 KB EEPROM backup — 475 2000 us
teewr8b128k » 128 KB EEPROM backup — 650 2400 us
toowrab256K « 256 KB EEPROM backup — 1000 3200 us
Word-write to FlexRAM for EEPROM operation
Table continues on the next page...
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Peripheral operating requirements and behaviors

Table 23. NVM reliability specifications (continued)

Symbol | Description Min. Typ.1 Max. Unit Notes
twmretdaik | Data retention after up to 1 K cycles 20 100 — years
Nnvmeyed | CYCling endurance 10K 50 K — cycles 2
FlexRAM as EEPROM
thvmretee100 | Data retention up to 100% of write endurance 5 50 — years
thmretee1o | Data retention up to 10% of write endurance 20 100 — years
Write endurance 3
Npymwreel6 » EEPROM backup to FlexRAM ratio = 16 35K 175K — writes
Npvmwree128  EEPROM backup to FIexRAM ratio = 128 315K 1.6 M — writes
Npvmwree512 * EEPROM backup to FlexRAM ratio = 512 1.27 M 6.4 M — writes
Nnvmwreeak * EEPROM backup to FlexRAM ratio = 4096 10M 50 M — writes
Npvmwree3zk » EEPROM backup to FIexRAM ratio = 80 M 400 M — writes
32,768

1. Typical data retention values are based on measured response accelerated at high temperature and derated to a constant

25°C use profile. Engineering Bulletin EB618 does not apply to this technology. Typical endurance defined in Engineering

Bulletin EB619.

Cycling endurance represents number of program/erase cycles at -40°C < T < 125°C.

3. Write endurance represents the number of writes to each FlexRAM location at -40°C <Tj < 125°C influenced by the cycling
endurance of the FlexNVM (same value as data flash) and the allocated EEPROM backup per subsystem. Minimum and
typical values assume all byte-writes to FlexRAM.

N

6.4.1.5 Write endurance to FlexRAM for EEPROM

When the FlexNVM partition code is not set to full data flash, the EEPROM data set size
can be set to any of several non-zero values.

The bytes not assigned to data flash via the FlexNVM partition code are used by the flash
memory module to obtain an effective endurance increase for the EEPROM data. The
built-in EEPROM record management system raises the number of program/erase cycles
that can be attained prior to device wear-out by cycling the EEPROM data through a
larger EEPROM NVM storage space.

While different partitions of the FlexNVM are available, the intention is that a single
choice for the FlexNVM partition code and EEPROM data set size is used throughout the
entire lifetime of a given application. The EEPROM endurance equation and graph
shown below assume that only one configuration is ever used.

EEPROM — 2 x EEESPLIT x EEESIZE

Writes_subsystem = x Write_efficiency * npymeyca
EEESPLIT x EEESIZE

where

» Writes_subsystem — minimum number of writes to each FlexRAM location for
subsystem (each subsystem can have different endurance)
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Peripheral operating requirements and behaviors

The following timing numbers indicate when data is latched or driven onto the external
bus, relative to the Flexbus output clock (FB_CLK). All other timing relationships can be
derived from these values.

Table 25. Flexbus limited voltage range switching specifications

Num Description Min. Max. Unit Notes
Operating voltage 2.7 3.6 \%
Frequency of operation — FB_CLK MHz
FB1 Clock period 20 — ns
FB2 Address, data, and control output valid — 11.5 ns 1
FB3 Address, data, and control output hold 0.5 — ns 1
FB4 Data and FB_TA input setup 8.5 — ns 2
FB5 Data and FB_TA input hold 0.5 — ns 2

1. Specification is valid for all FB_AD[31:0], FB_BE/BWEn, FB_CSn, FB_OE, FB_R/W,FB_TBST, FB_TSIZ[1:0], FB_ALE,
and FB_TS.
2. Specification is valid for all FB_AD[31:0] and FB_TA.

Table 26. Flexbus full voltage range switching specifications

Num Description Min. Max. Unit Notes
Operating voltage 1.71 3.6 \%
Frequency of operation — FB_CLK MHz
FB1 Clock period 1/FB_CLK — ns
FB2 Address, data, and control output valid — 13.5 ns 1
FB3 Address, data, and control output hold 0 — ns 1
FB4 Data and FB_TA input setup 13.7 — ns 2
FB5 Data and FB_TA input hold 0.5 — ns 2

1. Specification is valid for all FB_AD[31:0], FB_BE/BWEn, FB_CSn, FB_OE, FB_R/W,FB_TBST, FB_TSIZ[1:0], FB_ALE,
and FB_TS.
2. Specification is valid for all FB_AD[31:0] and FB_TA.
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Peripheral operating requirements and behaviors
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Figure 12. FlexBus write timing diagram

6.5 Security and integrity modules

There are no specifications necessary for the device's security and integrity modules.

6.6 Analog
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Peripheral operating requirements and behaviors

6.6.1 ADC electrical specifications

The 16-bit accuracy specifications listed in Table 27 and Table 28 are achievable on the
differential pins ADCx_DP0, ADCx_DMO0, ADCx_DP1, ADCx_DM1, ADCx_DP3, and
ADCx_DMa3.

The ADCx_DP2 and ADCx_DM2 ADC inputs are connected to the PGA outputs and are
not direct device pins. Accuracy specifications for these pins are defined in Table 29 and
Table 30.

All other ADC channels meet the 13-bit differential/12-bit single-ended accuracy
specifications.

6.6.1.1 16-bit ADC operating conditions
Table 27. 16-bit ADC operating conditions

Symbol | Description Conditions Min. Typ.1 Max. Unit Notes
Vbpa Supply voltage Absolute 1.71 — 3.6 \%
AVppa Supply voltage Delta to Vpp (Vpp - Vppa) -100 0 +100 mV
AVssp | Ground voltage | Delta to Vgs (Vss - Vssa) -100 0 +100 mV
VREEH ADC reference 1.13 Voba Voba \%
voltage high
VREFL ADC reference VSSA VSSA VSSA \Y
voltage low
VADIN Input voltage » 16-bit differential mode VREFL — 31/32 * \%
VREFH
 All other modes VREFL — VREFH
CaDIN Input capacitance » 16-bit mode — 8 10 pF
 8-bit/ 10-bit / 12-bit — 4 5
modes
RapIN Input resistance — 2 5 kQ
Ras Analog source 13-bit / 12-bit modes 3
resistance fapck < 4 MHZ . . 5 KO
fabck  |ADC conversion |< 13-bit mode 1.0 — 18.0 MHz 4
clock frequency
fapck ADC conversion |16-bit mode 2.0 — 12.0 MHz 4
clock frequency
Crate ADC conversion |< 13-bit modes 5
rate No ADC hardware averaging 20.000 — 818.330 Ksps
Continuous conversions
enabled, subsequent
conversion time

Table continues on the next page...
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Peripheral operating requirements and behaviors

Table 28. 16-bit ADC characteristics (V rerH = Vbpa: VReeL = Vssa) (continued)

Symbol | Description Conditions 1 Min. | Typ.2 | Max. Unit Notes
EL Input leakage Iin X Ras mV Iin =
error leakage
current
(refer to
the MCU's
voltage
and current
operating
ratings)
Temp sensor Across the full temperature 1.55 1.62 1.69 mV/°C
slope range of the device
V1emp2s | Temp sensor 25°C 706 716 726 mV
voltage

=

All accuracy numbers assume the ADC is calibrated with Vrgrn = Vppa

2. Typical values assume Vppp = 3.0 V, Temp = 25°C, fapck = 2.0 MHz unless otherwise stated. Typical values are for
reference only and are not tested in production.

3. The ADC supply current depends on the ADC conversion clock speed, conversion rate and the ADLPC bit (low power).

For lowest power operation the ADLPC bit must be set, the HSC bit must be clear with 1 MHz ADC conversion clock

speed.

4. 1LSB = (VgrerH - VrerD)/2V
5. ADC conversion clock < 16 MHz, Max hardware averaging (AVGE = %1, AVGS = %11)
6. Input data is 100 Hz sine wave. ADC conversion clock < 12 MHz.
7. Input datais 1 kHz sine wave. ADC conversion clock < 12 MHz.
Typical ADC 16-bit Differential ENOB vs ADC Clock
100Hz, 90% FS Sine Input
15.00
1470
1440 | —————
13.80 \
0
= 1350
Lu f—_
13.20 \
12.90
1260
Hardware Averaging Disabled
1230 Averaging of 4 sarmples
' Averaging of 8 samples
Averaging of 32 samples
12.00

1 2 3 4 5 B 7 8 g 10 11 12
ADC Clock Frequency (MHz)

Figure 14. Typical ENOB vs. ADC_CLK for 16-bit differential mode
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Peripheral operating requirements and behaviors

Table 29. 16-bit ADC with PGA operating conditions (continued)

Symbol | Description Conditions Min. Typ.1 Max. Unit Notes

Crate ADC conversion |< 13 bit modes 18.484 — 450 Ksps 7

rate No ADC hardware
averaging

Continuous conversions
enabled

Peripheral clock = 50
MHz

16 bit modes 37.037 — 250 Ksps 8

No ADC hardware
averaging

Continuous conversions
enabled

Peripheral clock = 50
MHz

N

Ea

N

Typical values assume Vppa = 3.0 V, Temp = 25°C, fapck = 6 MHz unless otherwise stated. Typical values are for
reference only and are not tested in production.

ADC must be configured to use the internal voltage reference (VREF_OUT)

PGA reference is internally connected to the VREF_OUT pin. If the user wishes to drive VREF_OUT with a voltage other
than the output of the VREF module, the VREF module must be disabled.

For single ended configurations the input impedance of the driven input is Rpgap/2

The analog source resistance (Rag), external to MCU, should be kept as minimum as possible. Increased Rag causes drop
in PGA gain without affecting other performances. This is not dependent on ADC clock frequency.

The minimum sampling time is dependent on input signal frequency and ADC mode of operation. A minimum of 1.25us
time should be allowed for Fj,=4 kHz at 16-bit differential mode. Recommended ADC setting is: ADLSMP=1, ADLSTS=2 at
8 MHz ADC clock.

ADC clock = 18 MHz, ADLSMP =1, ADLST = 00, ADHSC =1

ADC clock = 12 MHz, ADLSMP =1, ADLST =01, ADHSC =1

6.6.1.4 16-bit ADC with PGA characteristics

Table 30. 16-bit ADC with PGA characteristics

Symbol Description Conditions Min. Typ.1 Max. Unit Notes
Ippba_pca | Supply current Low power — 420 644 A 2
(ADC_PGA[PGALPb]=0)
Ibc_pea |Input DC current 5 (VREFPGAX0-583)—VCM A 3
RpGaD (Gain+1)
Gain =1, VREFPGA:1-2V1 —_— 1.54 — HA
VCM:O.SV
Gain =64, VREFPGA:l'ZV! —_— 0.57 —_— IJA
VCM:0'1V

Table continues on the next page...
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Peripheral operating requirements and behaviors

Table 31. Comparator and 6-bit DAC electrical specifications (continued)

Symbol Description Min. Typ. Max. Unit
toLs Propagation delay, low-speed mode (EN=1, 80 250 600 ns
PMODE=0)
Analog comparator initialization delay? — — 40 us
Ibacsb 6-bit DAC current adder (enabled) — 7 — A
INL 6-bit DAC integral non-linearity -05 — 0.5 LsB3
DNL 6-bit DAC differential non-linearity -0.3 — 0.3 LSB

Typical hysteresis is measured with input voltage range limited to 0.6 to Vpp-0.6 V.
2. Comparator initialization delay is defined as the time between software writes to change control inputs (Writes to DACEN,

VRSEL, PSEL, MSEL, VOSEL) and the comparator output settling to a stable level.
3. 1LSB = Vigference/64
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Figure 16. Typical hysteresis vs. Vin level (VDD=3.3V, PMODE=0)
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6.6.3.2 12-bit DAC operating behaviors
Table 33. 12-bit DAC operating behaviors

Symbol | Description Min. Typ. Max. Unit Notes
Ippa_pacL | Supply current — low-power mode — — 150 A
P
Ippa_pacH | Supply current — high-speed mode — — 700 WA
P
toacLp | Full-scale settling time (0x080 to OxF7F) — — 100 200 us 1
low-power mode
tpachp | Full-scale settling time (0x080 to OXF7F) — — 15 30 us 1
high-power mode
tccpacLp | Code-to-code settling time (OxBF8 to 0xC08) — 0.7 1 us 1
— low-power mode and high-speed mode
Vacoutt | DAC output voltage range low — high-speed — — 100 mV
mode, no load, DAC set to 0x000
Vgacouth |DAC output voltage range high — high- Vpacr — Vpacr mV
speed mode, no load, DAC set to OxFFF -100
INL Integral non-linearity error — high speed — — +8 LSB 2
mode
DNL Differential non-linearity error — Vpacr > 2 — — +1 LSB 3
\Y
DNL Differential non-linearity error — Vpacgr = — — +1 LSB 4
VREF_OUT
Voreset | Offset error — +0.4 +0.8 %FSR 5
Ec Gain error — +0.1 +0.6 %FSR
PSRR |Power supply rejection ratio, Vppa = 2.4V 60 — 90 dB
Tco Temperature coefficient offset voltage — 3.7 — uviC 6
Tee Temperature coefficient gain error — 0.000421 — %FSR/C
Rop Output resistance load = 3 kQ — — 250 Q
SR Slew rate -80h—> F7Fh— 80h V/us
» High power (SPyp) 1.2 1.7 —
* Low power (SP_p) 0.05 0.12 —
CT Channel to channel cross talk — — -80 dB
BW 3dB bandwidth kHz
» High power (SPyp) 550 — —
* Low power (SP_p) 40 — —

Settling within +1 LSB

The INL is measured for 0 + 100 mV to Vpacr =100 mV

The DNL is measured for 0 + 100 mV to Vpacr —100 mV

The DNL is measured for 0 + 100 mV to Vpacr —100 mV with Vppa > 2.4V

Calculated by a best fit curve from Vgg + 100 mV to Vpacr — 100 mV

Vppa = 3.0 V, reference select set for Vppa (DACXx_CO:DACRFS = 1), high power mode (DACx_CO:LPEN = 0), DAC set to
0x800, temperature range is across the full range of the device

oukrwbdpE
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Peripheral operating requirements and behaviors

6.8.1.1 MIl signal switching specifications

The following timing specs meet the requirements for M1 style interfaces for a range of
transceiver devices.

Table 43. MII signal switching specifications

Symbol Description Min. Max. Unit
— RXCLK frequency — 25 MHz
MIl1 RXCLK pulse width high 35% 65% RXCLK

period
MII2 RXCLK pulse width low 35% 65% RXCLK
period
MII3 RXD[3:0], RXDV, RXER to RXCLK setup — ns
Mll4 RXCLK to RXD[3:0], RXDV, RXER hold — ns
— TXCLK frequency — 25 MHz
MII5 TXCLK pulse width high 35% 65% TXCLK
period
MI16 TXCLK pulse width low 35% 65% TXCLK
period
M7 TXCLK to TXD[3:0], TXEN, TXER invalid 2 — ns
MII8 TXCLK to TXD[3:0], TXEN, TXER valid — 25 ns
l Mil6 l l MII5 l
TXCLK (input) _/—\_/—\_/—
‘ | MII8 ) ‘ ¢ MII7 N
TXD[n:0] X Valid data X
TXEN X vaidem X
TXER X Valid data X

Figure 20. MII transmit signal timing diagram
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Peripheral operating requirements and behaviors

Table 49. Master mode DSPI timing (full voltage range) (continued)

Num Description Min. Max. Unit Notes
DS4 DSPI_SCK to DSPI_PCSn invalid delay (tgus X 2) — — ns 3
4
DS5 DSPI_SCK to DSPI_SOUT valid — 10 ns
DS6 DSPI_SCK to DSPI_SOUT invalid -4.5 — ns
DS7 DSPI_SIN to DSPI_SCK input setup 20.5 — ns
DS8 DSPI_SCK to DSPI_SIN input hold 0 — ns

1. The DSPI module can operate across the entire operating voltage for the processor, but to run across the full voltage
range the maximum frequency of operation is reduced.

2. The delay is programmable in SPIx_CTARN[PSSCK] and SPIx_CTARN[CSSCK].

3. The delay is programmable in SPIx_CTARN[PASC] and SPIx_CTARN[ASC].

DSPI_PCSn X N X
! DS3 : :I DS2 I: :' DS1 ':‘ DS4 '
| Ds8 | l
(CPOL=0) DT ) g ;
1 DS5 1
“«—> ! DS6
DSPI_SOUT X Firstdata )(3 Data X Lastaata X

Figure 24. DSPI classic SPI timing ° master mode

Table 50. Slave mode DSPI timing (full voltage range)

Num Description Min. Max. Unit
Operating voltage 1.71 3.6 \%
Frequency of operation — 6.25 MHz

DS9 DSPI_SCK input cycle time 8 X tgys — ns

DS10 DSPI_SCK input high/low time (tsck/2) - 4 (tsckiz) + 4 ns

DS11 DSPI_SCK to DSPI_SOUT valid — 20 ns

DS12 DSPI_SCK to DSPI_SOUT invalid 0 —_ ns

DS13 DSPI_SIN to DSPI_SCK input setup 2 — ns

DS14 DSPI_SCK to DSPI_SIN input hold 7 — ns

DS15 DSPI_SS active to DSPI_SOUT driven — 19 ns

DS16 DSPI_SS inactive to DSPI_SOUT not driven — 19 ns
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Figure 27. SDHC timing

6.8.10 12S switching specifications

This section provides the AC timings for the 12S in master (clocks driven) and slave
modes (clocks input). All timings are given for non-inverted serial clock polarity
(TCR[TSCKP] = 0, RCR[RSCKP] = 0) and a non-inverted frame sync (TCR[TFSI] =0,
RCR[RFSI] = 0). If the polarity of the clock and/or the frame sync have been inverted, all
the timings remain valid by inverting the clock signal (12S_BCLK) and/or the frame sync
(12S_FS) shown in the figures below.

Table 53. 12S master mode timing (limited voltage range)

Num Description Min. Max. Unit
Operating voltage 2.7 3.6 \%

S1 12S_MCLK cycle time 2 X tgys ns

S2 12S_MCLK pulse width high/low 45% 55% MCLK period

S3 12S_BCLK cycle time 5 X tgys — ns

S4 12S_BCLK pulse width high/low 45% 55% BCLK period

S5 12S_BCLK to 12S_FS output valid — 15 ns

S6 12S_BCLK to 12S_FS output invalid -2.5 — ns

S7 12S_BCLK to 12S_TXD valid — 15 ns

S8 12S_BCLK to 12S_TXD invalid -3 — ns

S9 12S_RXD/I2S_FS input setup before 12S_BCLK 20 — ns

S10 12S_RXD/I2S_FS input hold after I2S_BCLK 0 — ns
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Peripheral operating requirements and behaviors
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Figure 29. 12S timing ° slave modes
Table 55. 12S master mode timing (full voltage range)
Num Description Min. Max. Unit
Operating voltage 1.71 3.6 \%
S1 12S_MCLK cycle time 2 X tgys ns
S2 12S_MCLK pulse width high/low 45% 55% MCLK period
S3 12S_BCLK cycle time 5 X tgys — ns
S4 12S_BCLK pulse width high/low 45% 55% BCLK period
S5 12S_BCLK to 12S_FS output valid — 15 ns
S6 12S_BCLK to 12S_FS output invalid -4.3 — ns
S7 12S_BCLK to 12S_TXD valid — 15 ns
S8 12S_BCLK to 12S_TXD invalid -4.6 — ns
S9 12S_RXD/I12S_FS input setup before 12S_BCLK 23.9 — ns
S10 12S_RXD/I12S_FS input hold after I2S_BCLK 0 — ns
Table 56. 12S slave mode timing (full voltage range)
Num Description Min. Max. Unit
Operating voltage 1.71 3.6 \%
S11 12S_BCLK cycle time (input) 8 X tsys — ns
S12 12S_BCLK pulse width high/low (input) 45% 55% MCLK period
S13 12S_FS input setup before 12S_BCLK 10 — ns
S14 I12S_FS input hold after 12S_BCLK 3.5 — ns
S15 12S_BCLK to 12S_TXD/I12S_FS output valid — 28.6 ns
S16 I2S_BCLK to 12S_TXD/I2S_FS output invalid 0 — ns
S17 12S_RXD setup before 12S_BCLK 10 — ns
S18 12S_RXD hold after 12S_BCLK 2 — ns
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6.9.2 LCD electrical characteristics
Table 58. LCD electricals

Peripheral operating requirements and behaviors

Symbol | Description Min. Typ. Max. Unit Notes
ferame LCD frame frequency 28 30 58 Hz
Cicp LCD charge pump capacitance — nominal value — 100 — nF 1
CgyLcp |LCD bypass capacitance — nominal value — 100 — nF 1
Colass | LCD glass capacitance — 2000 8000 pF 2
Virec  |ViReG 3
¢ HREFSEL=0, RVTRIM=1111 — 1.11 — \%
* HREFSEL=0, RVTRIM=1000 — 1.01 — \%
« HREFSEL=0, RVTRIM=0000 — 0.91 — \%
— 1.84 — \%
* HREFSEL=1, RVTRIM=1111 . 169 . Vv
« HREFSEL=1, RVTRIM=1000 . 154 . v
« HREFSEL=1, RVTRIM=0000
ArtriM | Vireg TRIM resolution — — 3.0 % Virec
— Vireg ripple
« HREFSEL =0 — — 30 mVv
* HREFSEL =1 — — 50 mV
lvirec | Vireg current adder — RVEN = 1 — 1 — A 4
Ireias | RBIAS current adder . 10 . LA
* LADJ =10 or 11 — High load (LCD glass
capacitance < 8000 pF) — 1 — A
* LADJ =00 or 01 — Low load (LCD glass
capacitance < 2000 pF)
Rrpias | RBIAS resistor values
e LADJ =10 or 11 — High load (LCD glass — 0.28 — MQ
capacitance < 8000 pF)
Do oo eRdass | ||
VLL2 VLL2 voltage
« HREFSEL =0 2.0 -5% 2.0 — \%
e HREFSEL =1 3.3-5% 33 — \%
VLL3 VLL3 voltage
« HREFSEL =0 3.0-5% 3.0 — \%
e HREFSEL =1 5-5% 5 — \%

1. The actual value used could vary with tolerance.
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